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INTRODUCTION
That chlorophyll ~ is located in ch'orop~asts of green plant cells \'/(1S recogni zed in the '1 as t century. 1 More recent work i ndi ca tes that the pigment is contained entirely in the lamellae of these organelles. 2 ,3
The specific molecular environments of chlorophylls in vivo are, hOloJever,
. . Accordingly~ we have studied the interactions of chlorophyll a with chloroplast glycolipids, mono-and digalactosyl diglyceride and sulfaquinovodiglyceride. in three-dimensional solutions and in ~onolayers at a nitrogen-aqueous interface. Chlorophyll ~ tends to dimerize in carbon tetrachloride sol~t10n,6.7 the extent of dimerizationdepending on the 6-8 pigment concentration and the presence of polar solvents or Lewis bases.
--
The spectral properties of both monomer and dimer in this solvent have been reported in detail. however. absorbs further in the blue. having a maximum at 592 nm.
The anthrone reaction is very sensitive to the condaions of the test.
Because we wished to detect small quantities'of'sugar. we chose the following condi.tions based on reported procedures. 15 -17 They proved sufficiently sensitive and fairly reproducible.
A stock anthrone solution, 10 mg/ml of concentrated H 2 S0 4 , was aged for four hours in the dark, and then stored in the refrigerator.
No stock solution was kept more than two days. 200 to 500 microgram aliquots of glyco1ipids and 50 to 250 microgram galactose standards were hydrolyzed in 2 ml reagent grade H 3 P0 4 (85%) for fifteen minutes at 90 to 95°C. and then cooled 5 minutes in ;te. Then 5 ml of freshly prepared anthrone reagent (l,ml anthrone stock solution in 24 ml H2SOiH20, 2:1) wa,s added and the solution stirred vigorously. The mixture was heated for 12 minutes at 90 to 95°C, and then cooled in ice in the dark for 30 minutes to allow full color development. The opt; ca 1 dens i ty of the sol uti ons from 520 to 700 nm \lIas then recorded: on a Cary 14 spectrophotometer, using the control solution (2 ml Hl04 + 5 ml ,anthrone reagent heated as \'Jere the samples) in the reference compartment. Galactose standards gave an optical density ratio at the two wavelengths of interest, 592/625. of 0.75 unde'r 'these test conditions. 9~ing to the presence of other lipid hydro1ysis oroducts, this ratio was slightly higher for the galactolipids. SulfoTipid h,ydrolysis products produced a ratio of 1.3 (see Fig. 1 ). Ratios of films were observed with the monolayer fluorometer described elsewhere.
For measurements of pressure-area behavior and monolayer stability, the spreading ~olution was deposited on the subphase from a micropipette 
RESULTS

Absorption Difference Studies
Upon addition of lipid to chlorophyll a solutions in carbon tetrachloride, the absorbance showed a decrease centered at 6'82 nm and a concomitant increase 'at 66J'nm'';:'Absorpfions. at"':these, i:;:' ::. : / : ' wavelengths are associated with the dimer and monomer-lipid complex, respectively, and the difference spectra (Fig. 2) indicate that the concentration of monomer complex is increased at the expense of dimer' upon addition' of lipid. lqUl -expanded type on 0 M phosphate buffer, pH 7.6, in a nitrogen atmosphere. The pressure-area curves and collapse points (Fig. 4 ) of freshly prepared materials were reproducible, and gave maximum packed areas of 39, 44, and 73 A 2 -molecule-1 ~ 10% at a surface pressure of 12, dyne-cm-l for sulfolipid, monogalactolipid. and digalacto1ipid p res",:
pectively. These values are reasonable pl"ovided one hexose moiety of the molecules extends into the aqueous'subphase, thereby reducin~ the surface area required.
-.
As the lipids are slightly water-soluble, we checked the stability of the'monolayers with time at pressures betv/cen 10 and 13 dynes/em. decreased in the monolayers further supports this hypothesis.
The instability of sulfolipid films containing more than 0.05 area fraction chlorophyll ~ is iriconsistcnt with our other results and the conclusions' just drawn. We also noted a residual fluorescence sul fol ipid'i n conjuncti on wi th ch lorophyll ~ appearance and di sappe<1rance .
and fluorescence polarization changes during grcening,25 which also suggest that the lipid is involved in pigment organization in vivo. .
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